INTRODUCTION
All cellular membranes are based on a bimolecular phospholipid layer. The bilayer can be damaged in the course of vital activity, and structural defects can be formed. Evidently, the permeability and stability of the membrane suffer in this case. The pore sizes depend on the external action (osmotic stress [1] , alcohol action [2] [3] [4] [5] , or laser photomechanical stress [6-11]) and range from several fractions of a nanometer [1] [2] [3] [4] [5] to 100 nm [8] . The sizes of such pores are sufficient for the escape of various substances from the cellular cytoplasm. This process is accompanied by a decrease in the difference of the osmotic pressures, a decrease in the membrane tension, and the closure of pores [1] .
The photodynamic action of brilliant green (BG) on adipocytes was studied in vitro in [12] . Lipolysis of the cells was detected. In accordance with the hypoth esis of [12] [13] [14] [15] , the lipolysis leads to the formation of pores in the membrane and the leakage of the intrac ellular substances (e.g., fatty acids and triglycerides) to the intercellular space. The probability of the triglyc eride leakage through the cellular membranes in the natural state is relatively low, since the pore sizes (0.1-100 nm) are less than the sizes of lipid droplets (0.2-5 μm) [16] . However, the hydrolysis of triglycerides yields free fatty acids (0.8-2 nm), which decay into glycerol and water in the presence of lipase [16] [17] [18] . The products of hydrolysis freely leave the cell through the pores, since their sizes are less than the pore sizes. In this case, the refractive index of the intercellular liq uid (n inter = 1.36 [19] ) approaches the refractive index of the intracellular liquid (n intra = 1.44) and the medium becomes optically homogeneous and, hence, more transparent [20] . The above hypothesis is in good agreement with the experimental results of [12] [13] [14] [15] . However, it is reasonable to prove the hypothesis using direct observations of the pore formation in the mem branes.
The optical detection of such pores is impossible, since their sizes are significantly less than the wave length of the visible radiation. Electron microscopy allows the study of nanosized objects, but the corre sponding technology for the sample preparation (dehydration) is inapplicable in the problems under study, since the dehydration of the adipose tissue impedes the analysis of the real time photochemical action upon the cell.
In this regard, the purpose of this work is a search for the methods that allow the optical detection of nanopores in the cellular membranes and the analysis of the photochemical action upon human adipocytes in vitro.
MATERIALS AND METHODS
Subcutaneous adipose tissue of 40 to 60 year old men and women extracted in the course of plastic sur gery serves as the object under study. The tissues are frozen at a temperature of -28°С over 1 day. Then, a microtome knife produces cuts with a thickness of 100-150 μm that are stained on one side (irradiated surface of the tissue) over 10 min and placed between Abstract-Structures that can be interpreted as cytoplasm droplets leaking through the membrane are exper imentally detected on the membranes of adipocytes using optical digital microscopy. The effect of an aqueous alcohol solution of brilliant green on the amount and sizes of structures is studied. It is demonstrated that the optical irradiation of the adipocytes that are sensitized with the aid of the brilliant green leads to an increase in the amount of structures (pores) after the irradiation. The experimental results confirm the existence of an earlier proposed effect of photochemical action on the sensitized cells of adipose tissue that involves addi tional formation of pores in the membrane of the sensitized cell under selective optical irradiation. The pro posed method for the detection of micropores in the membrane of adipose tissue based on the detection of the cytoplasm droplets leaking from the cell can be considered as a method for the optical detection of nano sized pores. Each sample is placed on a temperature stabilized stage of a Biolam P2 1 digital microscope with a 90× objective, a field of view of about 50 μm, and a spatial resolution of 25 px/μm. A TJ TS 01 liquid thermostat provides the temperature stabilization of the sample at a fixed room temperature of 25°C.
A DCM500 camera with a CCD array (maximum resolution, 5 Mp; framing rate, 2 frames/s; and dynamic range, 75 dB) interfaces with the microscope via the eyepiece, and the images are sent to the com puter. An Ultra Lume Led 5 diode lamp is placed at a distance of 2 mm from the sample, and a power density of 75.5 mW/cm 2 is determined using a Newport Power Meter 1815 c calibrated photodetector. The efficiency of the photochemical action is relatively high, since the lamp radiation spectrum with peaks at 442 and 597 nm is matched with the BG absorption spectrum with the absorption peaks at 440 and 650 nm [12] [13] [14] . The diameter of the light spot on the biological object is 2 mm. the irradiation time ranges from 3 to 15 min.
After irradiation, the images of the samples are obtained as series of frames with a period of about 5 min and stored in the PC memory. The Aver Media EZ Capture software is employed, and the BMP (Win dows bitmap) files are stored on a disk.
Each digital transmission image of a cell is consid ered as a statistical sample of the photoresponse over pixels. From the optical point of view, each element of the sample that corresponds to a certain pixel can be considered as the numerical value of the transmission coefficient of the biological object at the given point in space and the images of the zones of the object can be considered as the distributions of the transmission coefficient. The procedure for the determination of transmission coefficient T can be found in [12] .
RESULTS AND DISCUSSION Figure 1 shows the image of the adipose tissue. The size of the cell in the microscope field of view is about 50 μm. Note the presence of the structure on the membrane: three of them are marked with rectangles and numbered.
Such structures are also observed on other cells of the tissue. Sequential images obtained with a period of 5 min show modifications of the shapes and sizes of the structures (Fig. 2a) . We present the images of one structure at different moments from the moment at which the irradiation is terminated to the moment of the nth image. 
